Effects of quercetin on the heat-induced cytotoxicity of prostate cancer cells.
It has been demonstrated that prostate cancer cells are relatively sensitive to heat stress. We have reported that heat treatment at 43 degrees C increases the expression of heat shock protein 70 (hsp70) in prostate cancer cells, leading to apoptosis. Hsp70 is a protein that protects cells against heat damage. Cells with lower levels of hsp70 have been shown to have a higher sensitivity to heat stress. Therefore, downregulation of hsp70 is expected to enhance heat-induced inhibitory effects on cell growth. Quercetin has been reported to be an agent that inhibits hsp70 expression. The present study was undertaken to investigate the effects of quercetin and/or heat on the growth of prostate cancer cells in vitro. Three human prostate cancer cell lines were used: Lncap; PC-3; and JCA-1. The cells were treated with quercetin and/or heat. Alterations in the cell cycle and hsp70 expression were examined by means of flow cytometry (FCM). The apoptotic cells were detected by FCM using fluorescein isothiocyanate (FITC) labeled annexin V. Treatment with quercetin alone resulted in an apparent decrease of hsp70-positive cells and an increase of subG1 cells in JCA-1 and LNcap cells. Quercetin inhibited an increase of hsp70 expression after heat treatment and increased the number of subG1 cells with lower levels of hsp70 in JCA-1 and LNcap cells. Quercetin was found to enhance heat-induced inhibitory effects on cell growth and heat-induced apoptosis in both JCA-1 and LNcap cells. These results suggest that quercetin may enhance heat-induced cytotoxicity in prostate cancer cell lines through the inhibition of hsp70 production.